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Simultaneous Determination of a-Tocopherol Acetate and Tocopherol Homologues in Juice

Tetsuya SHINDO*, Mitsuo OISHI*, Fusako ISHIKAWA™, Masao HORIE*,
Akiko YASUI*, Shuzo OGINO** and Koichi ITO*

A method for the simultaneous determination of a-tocopherol acetate (TocAc) and tocopherol (Toc)
homologues (a, f, y and 5-Toc) in juices using reversed-phase HPLC was developed. TocAc and Toc homologues
were well separated on a C30 column with methanol as a mobile phase within 20 minutes at 5°C and monitored
with a UV detector (281 nm) and fluorescence detector (ex. 298 nm, em. 325 nm).  The extraction rates of TocAc
and Toc homologues from juice with ethyl acetate were more than 97%. The content of TocAc in juice made in
America by the proposed method was 270 pg/mL in 2003. An analysis of 25 imported juice samples on the
market revealed that only a-Toc was detected in 9 samples, and no TocAc, B, y and 6-Toc were detected in these

samples. This method is applicable to detect TocAc and Toc homologues in juice.
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Fig. 1. HPLC Chromatograms of TocAc and Toc
Homologues with a Column Temperature of
(A)20°C; (B)15°C; (C)10°C and (D)5°C
Mobile phase : methanol, detector: UV281nm

1: 8-Toc, 2: y-Toc, 3: 8-Toc, 4: a-Toc, 5:TocAc,
each 20 1 g/mL
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Table 1. Rates of Extraction of TocAc and Toc Homologues from Juice with Organic Solvent

Extraction rates, % ( % C.V.)

Solvent TocAc a-Toc B-Toc v-Toc 6-Toc

Ethyl acetate 98.4 (1.0) 99.4 (1.3) 97.9 (1.2) 98.0 (1.8) 97.6 (1.4)
Diethyl ether 83.4 (4.5) 80.7 (4.3) 81.6 (3.8) 81.4 (4.3) 81.3 (3.9)
Chloroform 78.5 (5.6) 78.1 (6.7) 77.7 (6.3) 77.7 (6.0) 774 (6.2)
n -Hexane 47.6 (19.0) 47.5 (19.8) 47.2 (19.6) 47.1 (19.4) 47.0 (19.4)
Added :100 pg/g, n=5
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Fig. 2. HPLC Chromatograms of Juice Containing
TocAc (A) and Standards (B)
Detector: UV281nm
1:8-Toc, 2:r-Toc, 3:B8-Toc, 4: a-Toc, 5:TocAc,
each 20 yg/mL

Retention Time (min)

Fig. 3. GC/MS Chromatograms of Juice Containing
TocAc (A) and Standards (B)

1:8-Toc, 2: B-Toc, 3: v-Toc, 4: a-Toc, 5:TocAc,
each 20 ¢ g/mL
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Fig. 4. GC/MS Spectra of Juice Containing
TocAc (A) and Standard (B)
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Table 2. Concentrations of TocAc and Toc Homologues in Juices (ng/g)

No.  Sample Origin TocAc a-Toc B-Toc y-Toc o-Toc
1 Lemon juice Italy N.D. 3.7 N.D. N.D. N.D.
2 Mango juice Taiwan N.D. 34 N.D. N.D. N.D.
3 Mango juice Cuba N.D. 2.5 N.D. N.D. N.D.
4 Mango juice Vietnam N.D. 1.3 N.D. N.D. N.D.
5 Mango juice Korea N.D. 1.2 N.D. N.D. N.D.
6 Tomato juice US.A. N.D. 2.6 N.D. N.D. N.D.
7 Orange juice Taiwan N.D. 1.9 N.D. N.D. N.D.
8 Orange juice US.A. N.D. 0.8 N.D. N.D. N.D.
9 Grapefruit juice Australia N.D. 1.2 N.D. N.D. N.D.
10 Aloe juice Korea N.D. N.D. N.D. N.D. N.D.
11 Apple juice U.S.A. N.D. N.D. N.D. N.D. N.D.
12 Caju juice Tailand N.D. N.D. N.D. N.D. N.D.
13 Coconut juice Tailand N.D. N.D. N.D. N.D. N.D.
14 Coconut juice China N.D. N.D. N.D. N.D. N.D.
15 Energy drink Austria N.D. N.D. N.D. N.D. N.D.
16 Energy drink Korea N.D. N.D. N.D. N.D. N.D.
17 Energy drink U.S.A. N.D. N.D. N.D. N.D. N.D.
18 Fruit mix juice U.S.A. N.D. N.D. N.D. N.D. N.D.
19 Fruit mix juice South Africa N.D. N.D. N.D. N.D. N.D.

20 Guava juice Egypt N.D. N.D. N.D. N.D. N.D.
21 Guava juice Vietnam N.D. N.D. N.D. N.D. N.D.
22 Hibiscus juice Malaysia N.D. N.D. N.D. N.D. N.D.
23 Orange juice Korea N.D. N.D. N.D. N.D. N.D.
24 Peach tea Philippines N.D. N.D. N.D. N.D. N.D.
25 Starfruit juice Taiwan N.D. N.D. N.D. N.D. N.D.
N.D.:<5 pg/g (TocAc), <0.5 ng/g (o-Toc), <0.2 pg/g (B, v, 6-Toc)
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Fig. 5. HPLC Chromatograms of Juice (No.1) containing
a-Toc (A) and Standards (B)
Detector: fluorescence ex.298nm, em.325nm
1:6-Toc, 2:r-Toc, 3:B-Toc, 4: a-Toc, each 5ug/mL
5:TocAc 400 ¢ g/mL
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